Nitric oxide donating aspirins: novel drugs for the treatment of saphenous vein graft failure.
A new class of nitric oxide donating aspirin (NO-ASA) drugs may increase the therapeutic impact of aspirin in saphenous vein coronary artery bypass grafting (CABG) not only through the inhibition of thrombosis but also through a reduction of vasospasm and inhibition of vascular smooth muscle cell (VSMC) proliferation (effects that are inhibited by NO but not ASA). In order to test this proposal the effect of three NO-ASA drugs (NCX4040, NCX4050, and NCX4060) on in vitro relaxation and cyclic guanosine monophosphate (cGMP) formation in the human isolated saphenous vein and the proliferation of human VSMCs was investigated. Saphenous vein segments were obtained from 30 patients undergoing CABG (median age, 59 years; range, 49 to 68). The effect of the NO-ASA adducts, ASA alone, and sodium nitroprusside (NO donor) were investigated on (1) relaxation of phenylephrine-stimulated contraction using an organ bath, (2) cyclic guanosine monophosphate (cGMP) formation using an enzyme-linked immunosorbent assay, and (3) the proliferation of VSMCs derived from saphenous vein using bromo-deoxyuridine (BRDU) incorporation. All three NO-ASA adducts (at concentrations that inhibited responses by 50% [IC50s] between 1 micromol/L and 100 micromol/L) and nitroprusside (at IC50s between 0.5 and 10 micromol/L) elicited relaxation of isolated human saphenous vein, promoted cGMP formation, and inhibited VSMC proliferation whereas ASA alone (up to 100 micromol/L) had no effect on any variable. These data indicate that the NO-ASA adducts by virtue of their capacity to release NO and stimulate guanylyl cyclase may be useful not only in the prevention of thrombosis following CABG but also the reduction of saphenous vein graft spasm and neointima formation.